With the increase in the complexity of computer systems, it becomes even more important to develop formal methods for ensuring their quality. Various techniques for automated and semi-automated analysis and verification have been proposed. In particular, model-checking has become a very practical technique due to its push-button character. The basic principle behind model-checking is to build a model of the system under consideration together with a formal description of the verified property in a suitable temporal logic. The model-checking algorithm is a decision procedure which in addition to the yes/no answer returns a trace of a faulty behaviour in case the checked property is not satisfied by the model. One of the additional advantages of this approach is that verification can be performed against partial specifications, by considering only a subset of all specification requirements. This allows for increased efficiency by checking correctness with respect to only the most relevant requirements that should be fulfilled.
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Conventional model checking techniques have high memory requirements and are very computationally intensive; they are thus unsuitable for handling realworld systems that exhibit complex behaviours which cannot be captured by simple models having a small or regular state space. Various authors have proposed ways of solving this problem by either using powerful shared-memory multiprocessors (e.g. multi-core machines) or by distributing the memory requirements over several machines (e.g. on a cluster of workstations).
The work on parallel verification is quite extensive, growing in recent years. There are attempts to consider both the symbolic as well as the enumerative techniques, theorem-provers as well as sat-solvers, etc. In this tutorial we focus on basic elements of enumerative parallel model-checking of temporal properties formulated in linear time temporal logic (LTL).
Model checking traditionally terms the task of verifying an implementation with respect to its specification. However, model checking could and probably should also be considered as a flexible analysis tool-as long as the object to analyse is representable as a finite-state system and the analysis can be formulated in a suitable temporal logic. In consequence, model checkers are at the heart of many modelling and analysis tools and will be in the future. We will briefly introduce some technical aspects related to the design of a parallel model-checker. Parallel verification is a new emerging field. Extending the techniques as known from the sequential world adds significant complications. Efficient parallel solution of many problems often requires invention of original, novel approaches radically different from those used to solve the same problems sequentially. Several methods for parallel model-checking did succeed in making its way into industrial tools. Performance results on either parallel machines or on a cluster of workstations show significant improvements with respect to sequential techniques, both in extension of the size of the problem and in computational times, along with adequate scalability with the number of processors.
